Determinants of pathological mineralization.
Physiological mineralization is necessary for the formation of skeletal tissues and for their appropriate functions during adulthood. Pathological or ectopic mineralization of soft tissues, including articular cartilage and cardiovascular tissues, leads to morbidity and mortality. Recent findings suggest that the mechanisms and factors regulating physiological mineralization may be identical or similar to those regulating ectopic mineralization. Therefore, the purpose of this review is to describe the current knowledge of mechanisms and determinants that regulate physiological mineralization and how these determinants can be used to understand ectopic mineralization better. Recent findings have indicated that physiological and pathological mineralization are initiated by matrix vesicles, membrane-enclosed particles released from the plasma membrane of mineralization-competent cells. An understanding of how these vesicles initiate the physiological mineralization process may provide novel therapeutic strategies to prevent ectopic mineralization. In addition, other regulators (activators and inhibitors) of physiological mineralization have been identified and characterized, and evidence indicates that the same factors also contribute to the regulation of ectopic mineralization. Finally, programmed cell death (apoptosis) may be a contributor to physiological mineralization, and if occurring after tissue injury may induce ectopic mineralization and mineralization-related differentiation events in the injured area and surrounding areas. This review describes how the understanding of mechanisms and factors regulating physiological mineralization can be used to develop new therapeutic strategies to prevent pathological or ectopic mineralization events.